[ 32 P]-phospho band 3 preparation
Band 3 was phosphorylated by incubating erythrocyte ghosts (15 μg) at 30°C with the tyrosine kinases Syk and Lyn in the presence of [γ 32 P]ATP as elsewhere described 4 . After 10-min incubation, the sample was centrifuged at 14,000 g and the pellet washed 3 times with 25 mM Tris, pH 8.0, 1 mM EDTA, 0.02% NaN 3 , 10% glycerol, 10 mM β-mercaptoethanol, 10 mg/ml leupeptin, and 50 mM phenylmethylsulphonyl fluoride and then resuspended in the same buffer for the phosphatase activity assay.
SHP-1 activity assay
SHP-1 activity was tested in SHP-1 immunoprecipitates using 0.3μg of [ 32 P]-Band3 as a substrate 4 .
After 10-min incubation at 30°C, the assays were stopped and subjected to SDS-PAGE. The extent of [ 32 P]-Band 3 dephosphorylation was evaluated either by analysis on a Packard Cyclone or by autoradiography and, after excision of the Band 3, by liquid scintillation counting.
PP2A activity assays
PP2A activity assays from samples undergoing the various treatments utilized throughout the study was measured by using the Malachite Green-based Phosphatase Assay Kit 1(K-R-pT-I-R-R) following the manufacturer's instructions.
Casp8 activity assay
Casp8 activity from samples undergoing the various treatments utilized throughout the study was measured using a Caspase-8 Colorimetric Assay Kit according to the manufacturer's instructions.
Apoptosis assays
CLL cells subjected to the various treatments applied throughout the study were collected forflow cytometric analysis. Ten thousand cells per sample were acquired with the use of BD FACS Diva software (version 7.0), and data were analyzed by plotting on an annexin V-PI logarithmic scattergram.
Western blotting
Whole cell lysates and different cell fractions were run in 10% SDS-PAGE and transferred to nitrocellulose membranes. After 1 hour of treatment with 3% bovine serum albumine at room temperature, membranes were incubated with the appropriate antibodies overnight.
Immunodetection was carried out with the ECL Western Blotting Substrate on the Kodak Image Station 4000mm Pro Digital System (Eastman Kodak, Rochester, NY, USA). Membranes, when required, were reprobed with other primary antibodies after stripping with 0.1 M glycine (pH 2.5), 0.5 M NaCl, 0.1% Tween 20, 1% β-mercaptoethanol and 0.1% NaN3 for 2 x 10 minutes.
Cell transfection
siRNA transfection into CLL cells was performed using the AMAXA nucleofection system (AMAXA, Cologne, Germany). Briefly, cells (5x10 6 ) were resuspended in 100 μl of Nuclefector Solution, mixed with 300 nM of siRNA duplex (control or against SHP-1), and electroporated using program U-015 on AMAXA nucleofector device. Cells were then transferred to 37°C preheated medium and incubated for 48 h at 37°C, 5% CO 2 .
Coculture conditions
2x10 5 /well bone mesenchymal stromal cells from CLL patients were seeded into 12-well plates and incubated for several days before the experiment at 37°C in 5% CO 2 up to confluence. Then CLL B cells were added to the MSC layer at a ratio of 20:1, as described elsewhere 5 and subjected to the treatments described throughout the text.
In vitro tyrosine kinase assays
To analyze cellular tyrosine kinase activity, CLL cells (4 × 10 5 for each assay) were lysed by adding 0.5% Triton X-100 and phosphatase and protease inhibitor cocktails in a 25-μl volume for 15 minutes. The tyrosine kinase activity was then tested in 50 μl of phosphorylation medium containing 50 mM Tris/HCl, pH 7.5, 10 mM MnCl 2 , 30 μM [γ 32 P]ATP (Amersham Pharmacia Biotech) (specific activity 1,000 cpm/pmol), 200 μM sodium orthovanadate, and either 1 mg/ml random polymer polyGlu 4 Tyr (Sigma-Aldrich) or 200 μM cdc2(6-20) peptide used as exogenous substrates. After 10 minutes of incubation at 30°C, the reactions were stopped and the samples were loaded on SDS/PAGE. Substrate 32 P-phosphorylation was quantified on a Packard InstantImager 1 .
Statistical analysis
The data presented as mean ± SD were compared using one-way analysis of variance followed by Bonferroni post hoc test or Student's t-test. A P-value ≤ 0.01 was considered as statistically significant. All statistics were performed using GraphPad Prism (version 5) statistical software (GraphPad Software; San Diego, CA, USA). 
